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USSR/Physics - Wave Guides 11 Oct 50 


"Diffraction of Waves at Open End of a Circular Wave 
Guide Whose Diameter is Considerably Greater Than 
Wave Length,” L. A. Vaynshteyn 


"Nok Ak Nauk SSSR" Vol LXXIV, No 5, pp 909-913 


Formulas for radiation characteristics had been 
obtained previously by Vaynshteyn in studies of 
radiation of various types of electromagnetic waves” 
from open end of cir wave guide. Considers now 
‘~physical meaning of these formulas for radiation 
. field under condition that diam of pipe is greater 
_ than wave length. Submitted by Acad M. A. 
Leontovich 5 Aug 50. ° 
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VAYNSHTEYN, L. A. - "Diffraction of Electromagnetic and Sound Waves at the 
Open End of a Wave Guide.” Sub 31 Mar 52, Physics Inst imeni P, %, Lebedev, 
Acad Sci USSR. (Dissertation for the Degree of Doctor in Physicomathe- 
matical Sciences). 
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VAYNSHTEYN, LAs SHORIN, N.A., redaktor; URAZOVA, A.N., tekhnicheskiy 
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(Diffraction of electro 
magnetic and sound waves at 
of a wave guide] Diffraktsiia elektromagnitnykh 4 ee “ai 
na otkrytom kontse volnovoda. Moskva, Izd-vo "Sovetskoe radio," 
1953. 203 p. [Microfilm] (MERA 7:10) 
(Electric waves) (Sound waves) ; 
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34 PHOTOELECTRIC INVESTIGATION OF THE SPECTRUM 
¢ . 7%. FROM THE CHANNEL OF A SPARK DISCHARGE. L.A. 
cal , ee A.B. Leontovich, L. P. Malyavkin, and 8. L. 
: ‘ Mandel'shtam. Translated from Zhur. Eksptl’. {.Teoret. 
: Pig. 24, 326-39(1963}. Ip, Available from Assoctated 
Frohnieat Servicos (Trans, 40G08), Hust Orange, N. J. 

A description ts given of the method and appe ratus (or 
photoelectric registration of the Intenstty of spectral Ines 
in a single pulse of a apark discharge, using an oscilloscope. 
An Investigation fs made of the change taking place during 
the procesa of cevelopment of a apark discharge {n air, of 

“oe the (ntensittes of the spectral lines of nitregen of various 
degrees of fonfzation, and of the line Ha. A number of in- 
terrelations which characterize the excitation of tha 
apectrum {n the discharge channel have buen established. 


{auth) ; oe OP raw recneeneenm ee. @) 
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cee wretnenmennee bere tyne 


"Photoionization of Complex Atoms," Dokl, AN SSSR, 30, No.5, vs 213-16, 
1953, All-Union Corresnondence Inst. of Textile and Light Industry, 


Calen of the probability of transition of an optical electron into a continuous 
Spectrum, a method for the calen of the probabilities of transitions between discrete 
levels of an atom having already been pronosed by the authors (DAN 37, 919, 1°52), 

State that the photoionization processes and also the reverse nrovesses of recombination & 
with radiation are essential in many vroblems of astronhysics and gas—discharge physics, 


Presented by Acad, G.S Landsberg 19 Feb 53, 259735 
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USSR/Physics - Spectral Lines 11 Jun 52 


"Widening of Spectral Lines in Consequence of 
the Quadrupole Stark Effect,” I. i. Sobel'man 
and'L. A. Vaynshteyn$=A11-Union Correspondence - 
School Inst of Textile and Light Industry 


DAN SSSR, Vol 90, No 5, pp 757-760 


Gives an expression for Unn, & second-order po- 
tential-energy term occurring in the familiar 
formula for the displacement of the nth energy 
level of an atom due to the presence of an 
electrical field, namely, in the case of a 


260197 


non-hydrogenlike atom with one or two valence 
electrons. Garry ous a@ numerical evaluation 
for Na, Ca, and Cat Presented by Acad G. S. 
Landsberg 1T Apr 53. 
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Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35427 


Author: Vaynshteyn, L. A. 
pain 


None 


Institution: 
Title: Electron Wave in Decelerating Systems. If. General Theory 


Original 
Periodical: Zh. tekhn. fiziki, 1956, 26, No 1, 126-140 


Abstract: A linear theory is developed for electron waves in "smooth" or 
approximately "smooth" decelerating systems. On the basis of the 
rigorous theory of excitation of waveguides by specified currents 
(Referat Zhur ~ Fizika, 1955, 5366), and integral equation 13 Ob- 
tained for the distribution function (x,y) of the electron cur- 
rent in the transverse cross section. The analysis is carried out 
under the assumption that the flow has one velocity, that the sig- 
nals are small, and that the relationship between z and t is in 
the form of the function exp (-jwt + jhz). The wave numbers h, 
peing the eigenvalues of this equation, represent stationary 
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Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35427 


Abstract: functionals of the distribution y (x,y), exd can therefore be de- 
termined by using & variational method. An equation is given for 
h, its solutions are given, and the regions of the values of the 


parameters corresponding to complex roots of h are determined. 
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Abst Journal: Referat Zhur - Fizike, No 12, 1956, 35428 
Author: Vaynshteyn, L. A. 
Institutions None 
Title: Electron Wave in Decelerating Systems. II. Specific Protlems 


Original 
Periodical: Zh. tekhn. fiziki, 1956, 26, No 1, 141-148 


Abstract: On the basis of the general theory developed in the first part of 
the article (see abstract 35427) an investigation was made of the 
electron waves in the following decelerating systems: dielectric+ 
filled waveguide; "serrated" waveguide; spiral waveguide. For a 
spiral waveguide the author considers separately the casea of solid 
cylindrical and hqllow cylindrical electron beams. A comparative 
analysis is made of the various approaches to this problem described 
in the literature. 
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wave functions and forces of ® oscillators of complex atoms." 
Mos, 1957. 7 pp (Acad Sci USSR, Phys Inst im P. N. Lebedev), 


125 copies (KL, 2-58, 110) 
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VAYNSHTEYN , Lev Al'bertovich; AIZKSANDROVA, A.A., redaktor; KORUZEV, N.N., 
eT CHE EY LOAAET Or 


(Blectromagnetic waves] Blektromagnitnye volny. Moskva, Izd-vo 
"Sovetskoe radio," 1957. 580 p. (MIRA 10:9) 
(Blectric waves ) 
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AUTHOR: VAINSHTEYN ,L.A. 109-6-2/17 , 
TITLE: The Electron Waves in Slow-Wave Circuit Structures. On Non-Linear 


Equations for Travelling-Wave Tubes. (Elektronnyye volny v zamed- 
lyayushchikh sistemakh. 0 nelineynykh uravneniyakh IBV, Russian) 
PERIODICAL: Radiotekhnika i Elektronika, 4957, Yol 2, Nr 6, pp 686-695 (U.S.S.R.) 


ABSTRACT: All results obtained by the author by his works (Zhurnal Tekhn.Fiz. 
4956, Vol 26, pp 126 and 441) for a nonlinear operation are general- 
4zed and the basic equations of the nonlinear theory for travelling 
waves tubes are derived. It is shown that the much used method of 
successive approximations is of no effect in this case. The forces 
acting upon the electron ‘bundle in the case of nonlinear operation 
are investigated and the corresponding formlae are set up. Next, 
nonlinear equations are derived in a dimensionless form. In con- 
clusion several questions connected with the nonlinear theory of 
travelling wave tubes are dealt with. (With 1 Illustration and 4 
Slevic Reference). 


ASSOCIATION: Not given 


PRESENTED BY: 
SUBMITTED: 23. 7.1956 
AVAILABLE: Library of Congress 
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AUTHOR: Vaynshtey2, L.A- 109-7-7/217 
eT : 
TITLE: Non-linear Theory of the Travelling Wave Tube. Part I. 
Equations and the Conservation Laws. (Nelineynaya teoriya 
lampy begushchey volny. Chl. Uravneniya 1 zakony 


sokhraneniya 
PERIODICAL: Radiotekhnika i Elektronika, 1957; Vol.II, No-7, 
pp. 883 - 894 (USSR). 


ABSTRACT: The contents of this article were read at the first 
ices for Ultra-high 


International Congress on Blectronic Dev 

Frequencies, Paris, 1956. The equations of the non-linear 
theory of the travelling wave tube operating a8 an smplifier 
were formulated by vhe suthor in an earlier paper ef.1J. 
Here, these equations ore modified in‘such a way as %O take 
into account the mutual interaction between the electrons. 
Only the uni-direction motion of the electrons is considered, 
i.e. every electron moves along the positive direction of the 
axis z.- ‘The time of the appearance of an electron at the 
input to the tube is denoted as to The ‘current through the 
input cross-section of the tube is Jy and that through the 
cross-section at a distance 2 is j- The equations of the 


non~linear theory are expressed by: 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001859120008-7" 


"APPROVED FOR Ri 


BES ER RE a ae ERY BE PUES Ee SER ah A Ea eg 


ELEASE: 08/31/2001 


$ 


CIA-RDP86-00513R001859120008-7 


-7-7/17 


Equations 
: : Tube. 
Travelling Wave 
- ry of the 
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and the Conservation Laws. 


(16) 
oe - GP, = - Gio 
aZ 


2 -in(to +9) (17) 
- 23, : re S(F, ” 1063 ,,)e in(to 
aG : 


18) 
i gintt, +8 at, ¢ 
rv 
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ana Gs 85) BF" 
: ich the functions FAG)» TA a OP as from 
pene functions whose mean/ne, gives the relationship 
glowly-changing spas article. Bd ( ) evourrent J, iD 
the author's Pin harmonic of the convec in the line. 
between the harmonic F of the wave 
the beam and, the n-th D 
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gard 2/5 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7" 


“EPROVED FOR RELEASE: 08/31/2001 


EERE Se ont ehooeeoesauuee,7 


_ Pers 


109-7-7/17 


Non-linear ¥heory of the Travelling Wave Tube. Part I. Equations 
and the Conservation Laws. 


Bq. (17) describes the motion of an electron having the initial 
phase +t, : here, the lefthand side is the acceleration and the 


righthand side is the force (in dimensionless units) acting on 
an electron. This force is composed of all the harmonics of the 
field. Finally, ea: (18) permits the calculation of the harmonic 
of the convection current in the bean, provided the function 
&G t,) which describes the forced motion of the electrons is 
nown. The equations can be referred to as the non-linear, 
integral - differential equations since they contain the integrals 
of +t, and the derivatives of % (which is the length co-ordin- 


ate). The initial conditions to be fulfilled by these equations 
are: . 


9-BF -° and F,= A, a G= 0. 


Equations (16) to (18) can be used to determine the laws of 


conservation and conversion‘of energy. The laws are derived in 
two alternative forms; one ig given in a fixed system of 


cvard3/5 co-ordinates (ea. (26)3, while the other is related to a system 


APPROVED FOR RELEASE: 08/31/2001 


rat 


CIA-RDP86-00513R001859120008-7" 


a a zs. 


"APPROVE 
DVED FOR RELEASE: 08/31/2001  CIA-RDP86-00513R001859120008-7 


BEeOKGH 


109-7-7/17 
Non-linear Theory of the Travelling Wave Pube. Part I. Equations 
and the Conservation Laws. 


of co-ordinates which is moving at 4 uniform velocity equal to 
the initial velocity of the electrons eae A method of 
taking into account the Goulomb forces interaction of the 
electrons) is indicated. For calculating the interaction, it is 
assumed that all the higher harmonics of the field in the line 
can be neglected, in which case, ¢4> (17) can be simplified 


and written a5: or 
9*u ~-iu 
7 at = Re(Fe") + \ & (uy - u)dt, (54) 
. 18) 
where: 
60 
ee ae 
B(x) = Top oF, sin nx (52) 
and: 


card4/5 


u, = t, + &(G, 1) (53) 
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of the Coulomb forces. If it is necessary t0 have 2 more 
accurate description, then the equation of moticn is in 


the form of equation 4: 
2h 


2. . 
Qui = Re (Fe) +o ~u)dt, - 


a qa 
0 


The basic equations can pe integrated by assuming, that 
as given by equation 7 where 
A is the dimensionless amplitude of the electrical field 
at the input to the tube. For the integration, equation =< 
quation 8 5° shat 
the form of equation 10, The 
= 4 The results of 


integration was carr = 
qntegration for = 94 are showm jn Fig.2 and for N= 46 
In the above figures the parameter P 


are shown in Fig 2. 
equation 15) can be referred to as the dimension 


less power of the electromagne 
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ABSTRACT: The forty years of 
not only changed the soci 
also resulted in & great in 

Thus, by 1957, the industrial out 


workers up to 240 000. 1 
and industry has progressed greatly since the days of A.S.Popov; 
i j i sments in 1895 rom the 


set Government has paid at 


in 1918 4 radLo laboratory was estab 

M.A. Bonch-bruyevich, whose main task was to develop powerful 

transmitting tubes. ui i y 

satisfactorily and, in 1922, the Gentral Moscow Radio Station 
i 12 kW +ransmitter operating at 4.2 km wave- 


was fitted with 2 
length. ‘The laboratory develope 


d also 2 shortwave transmitter 
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which, in 1925, 6ave a power of 15 KW at a wavelength of 100 a. 
A radio laboratory (primarily for the armed forces) was also 
established at Kazan’ under the leadership of A.T. Uglov and 
A.V. Dikarev- A.L. Mints developed and constructed & number 

of powerful broadcasting stations: & 100 kW longwave trans- 
mitter in 1929, @ 500 kW transmitter in 1933 and a medium- 

wave 1 200 kW transmitter in 1943. Apart from the engineering 
achievements, & considerable number of engineers and scientists 
have been engaged in experimental and theoretical research. 

In the field of radio-proadcasting reception, 4 number of 
original, theoretical works and practical designs have been 
carried out by Ye.G. Momot, y.A. Kotel'nikov, net. Krilov, 

yl. Siforov and 1.B. Slepyan- During 1927-28, the first battery 
receiver was produced jin quantity, while the first mains-fed 
receiver was put in production in 1934. Since then, 4 number 

of new designs have been put into production, S° that in 1956, 
the total output of radio-receivers WAS over three million, 

while in 1960 it is planned to produce ten million. Soviet 
scientists have also investigated the field of yvacuun technology, 
Card2/7 cathode electronics aad the theory of thermionic devices. 
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Years 1917 - 1957 
The works of I.ye. Tenn and S.I. Shubin, who pro 
ffect, are of particular importance. The | 
bes (both transmitting 
ich 3 1 


of external photo ett 
development and production of electronic tu 
and receiving) were originated by M.A- Boneh-Bruyevic% in 1916. 
In 1919, a wu e fitted with an gluminiun anode was already in 
production, while the first electron tube factory was estab- 
lished 12 Petrograd inl M.A. Bonch-Bruyevie ad his 
loped power rectifiers a0 water-cooled power 
a transmitter tubes of up %° 
Soviet 


oO kW were develo 
scientists have als 


fe) 
on for frequencies 
Tlyasov jn 1939- 


magne trons. 
up to 12 kMc/s was developed by V*: 
a@ in 1940, while trave Lling-wave tubes and packward- 
ew years ater Today, : 
zon is 


es in the Sovie® Un 
devices is 


twenty million. 

The first experimental yelevision transmissions were commenced 
in the soviet Union in 1931; these were based on the mechanical 
Nipkow-type scanning. Me first Sov i was developed 
Geuas/7° A.V. Moskvin in 1933 and 4ts firs 
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appeared in 1937- The electronic television system was first 

tried in 1938 both in Moscow and Leningrad, put the real devel- 

opment of the Soviet television dates from tne end of Forid 

War Il. Since then, 75 television transmission centres have 
peen established and a mass production of television receivers 
has peed commenced. Thus, in 1956, the Soviet industry produced 
half-a-million television receivers. Soviet scientists have 
peen working also in the field of antennae and antenna feeders. 
In 1927, 1-G- Klyatskin proposed the go-called induced-current 
method for the investigation of the radiation-resistancé of a 
single conductor; the method was generalised py A. A.Pistol'kors- 
In 1935, M.S. Neyman introduced the reciprocity principle +o 
the golution of the antenna problems and later investigated the 
radiation properties of slot antennae. L.A. Vaynshtey2o cal- 
culated the radiation of an open-ended Waveguide y Wise A.S. 
Pistol'kors investigated the properties of coupled transmission 
lines. The radio propagation studies were first commenced by 
M.V. Shuleykin i2 1923, who modified and corrected the Sommerfeld 
equations. A school, Led py LI. Mandl'shtam and N.D. Papaleksi, 
determined the velocity of propagation and the structure of radio 

vard4/7 waves in the vicinity of the Barth's surface (years 1944 to 1941). 
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s have also made or 
srortuwave propagation, wave- 


theory of jonospheric propagation, § 2 pr 
ide tropospheric propagation, radio wave giffractios a5¢ altre- 
of combating the noise in 


shortwave propagation. The problem 

radio communications has been studied sntensively and, in 1933, 
y.A. Kotel'nikov published a work entitled "The Transmission 
Capacity of Ether and j i Communications". 
The same author has a ions to the 


V¥.1. Siforov has been investigating 

1929 and has published a number of works dealing with: coss- 

modulation, ime discrimination, 

theory of fading, coding, pulse transmission and theory of noisy 

active quadrupoles. The contribution of the Soviet scientists 

to the theory of non-linear oscillations is well known. In 
Andrenov and A.A. Vitt, 


particular, the contributions of A.A. 
also of §.Ye.Khaykio and N.M. Krylov have peen regarded as 
translated into various languages> 


various scientific fields such as ra 
Card5/7 spectroscopy, geodesy; physics and m 
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Soviet range-finders were developed in 1930 and, since then, 
such complex equipment 4s radio-telescopes, molecular standard < 
clocks and finally a ten thousand million eV synchro-phasotron : 
have been developed. 
The first radio-engineering courses were established in the 
Soviet Union in 1920, while, in 1930, special radio-engineering 
faculties were created at several Soviet universities. In 1955, 
the training system was reorzanised and the following specialis- 
ations were established: electro -vacuum technology (radio and 
industrial electronics), radio-engineering (communications, 
radar, navigation and television), radio-physics (electronics, 
theory of oscillations, electron optics and the physics of 
ultra-high-frequency), and electrical instrumentation technology 
(automation, telemechanics, measurements techniques, navigational 
equipment). Soviet scientists and pedagogues have published a 
number of textbooks suitable for engineering students and for 
research workers. Since 1924, a technical journal "Radio" has 
been published without interruption and by now its circulation 
has reached 200 000 copies. At this stage, three scientific- 
technical journals are being putlished regulariy: "Radiotekhnika", 
Gard6/7. "Elektrosvyaz" and "Radiotekhnika i Blektronika". 
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"*Galculation of Atomic Wave-functions and Oscillator strengths 
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energy €& is given py E 

polarization 

calculated usin 

taking into accoun 

optical electron 0 

residue. The calculation 
electronic computer ss Cc (memory 


units, speed of 8000 operations per second) and | 
(1024 memory ynits and 2000 operations er second). 
he majority of ca were carr 


Lutions 0 
f distance 


ne radial integrals 
jgenp (n = a from exact values by only 0.5- 
Card 2/6 . st re obtained for sodium. 
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‘Calculation of Atomic Wave-functions and Oscillator strengths 
using en Electronic Computer + 


Calculations of the wave-functions and oscillator strengths 
were made for the following elements: sodium, potassium, 
caesium, nelium, magnesium, calcium, cadmium, mercury and 

, Comparison of the calculated wave-runctions with 
the serf-consistent field functions is rather aifficult 
pecause of aifferences in the enerey parameters. Figsee 
and 3 show radial functions of the optical electron of 

ound states of oxygen and calcium. Gontinuous curves 


These two figures show good agreement which is further 

improved by using: identical ener gy parame terse Tables 

1 and 2 give the values of the oscillator strengths for 

various elements. In both tables Gol.l gives the 

plement, Cd.Z-s tbe transition, Goled - the results obtained 
py the present author ; Gole4 - the results of Bates and 
Damgaard (Ref.3); Col-o = the experimental yalues of 

Gard 3/6 oscillator strengths. The following conclusions are made 


APPROVED FOR - 
RELEASE: z 
SE: 08/31/2001  CIA-RDP86-00513 ; 
: R00185912000 
8-7" 


"APPROVED FOR 
REL . 
= EASE: 08/31/2001 —_ CIA-RDP86-00513R0 
a ie Li Thee, SE itn pee via 01859120008-7 


Pay grace : ee 


DEES: 


51-4-3/26 
on of Atomic Wave-functions and Oscillator strengths 


‘CGalculati 
Electronic Computer - 


using 2D 
on the pasis of the results in Tables 1 and 23 
esonance transition in alkali metals the 
0.98 (Na) to 1.17 (Cs)- 


Kvater's 


) For the resonance 
Llator gtrengths 
erimental values of 1.2- 


s in alkali metals good 
ly for sodium. 
are about 


are 22-204 compared wit 
1.6. (Cc) For the main serie 
agreement with exper iment was ob 

3um and potassium the ca 


jmes higher than the exper 
4eg of Mg, Ga and od the 


f the oscillator strengths 
jmental ones; Ww 


absolute oscillator strengths. (for Ca 
f£ 


card 4/6 than the exper imental values by # 


A 
PPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001859120008-7" 


"A 
PPROVED FOR RELEASE: 08/31/2001 


as CIA-RDP86- 
ees es Cee = _ 


ESAS 


- 51-4-3/26 

“*Calculation of Atomic Wave-functions and Oscillator strengtnas 

using an Electronic Computer - 

calculated 1ifetime af the Bs state of mercury agrees with 

experiment. BE) For oxygen the agreement with experiment 

a varies greatly from line to line. The results of Tables 

= 1 and 2 show that the aifferences petween the oscillator 

ae strengths calculated py Bates and Damgaard (Ref.3) and 

ae those calculated in the present paper do not exceed 10%, 
iy. except when the oscillator strength 18 less than 0.005. 

= In many cases (e.g. Cs) the aifference between the results 

of Ref.ed and the present results is considerably smaller 


4ndicates that such departures are dus to the single- 

configuration approximation used rather than due to 

inaccuracy of the calculated values. For the resonance 

transitions in divalent metals departures from exper imental 
values may be mitigated by taking into account configur- 
ational 4nteraction (Ref.8)- The author . thanks Ke Se. 

— -yvultfson, .5« Le Mande1' sham and Be Me yvavorskiy for 

4: their jnterest and criticisms. There are 9 figures, 2 

“stables and 26 references, 4 of which are Slavic. 
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Fok, Vid. , Vaynsnteyty beer and Belkina, M.G. 


Duct Propagation of Radio Waves in the lowest Layer 
of Troposphere ~~ (Rasprostranenlye radiovoln po 
prizemnomu troposfernomu volnovodu 


Radiotekhnika 4 Elektronike, 1958, Vol 4, Nr le, 
pp 1411 - 1429 (USSR) 


The work is devoted to the theory of propa ation of 
radio waves in the tropospheric waveguide jnversion 
Layer), which is elaborated on the assumption that the 
oints of transmission and reception are poth inside 
the waveguide. This type of propagation can be referred 
to as the inside-layer propagation. The basic formulae 
of the work are taken from a number of the authors’ 
previous works (Refs 1-3). It is assumed that the 
attenuation coefficient for the case when the refraction 
jndex of the atmosphere is an arbitrary function of 
height can be expressed py: 
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differentia’ Sf in Formula (6) depends OF Be a) 
the ee andex M(h) in the manner sho 
qre 


of 
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where n 18 the refractive index for the air. The sub- 
integral function F , for the case of the jnside-waveguide 
propagation, can be expressed by Ea (20), where is 
defined by Bq (21). Various auxiliary functions in 

Eqs (20) and (21) are defined by Eas (12) - (19). The 
attenuation coefficient Vv can be represented a8 & 

series: 


a sea 
wx, ¥, y') 22 \trx e Zz ee (22) , 
n= 


where RB, 45 the residue of the function F at the m-th 
pole t, > The expression for Ra is therefore in the form 


of Eq (24). Most of the numerical results presented in 
this work are based on the use of Eqs (22), (23) and (24). 
acy of these equations 4s borne out py the fact 


the results ar 
f Figures 1 were found from 
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formulae (Bas (25) and (26)) while the fine curves 
coprespond to the reaults obtained from Eqs (23) and (24). 
Moe functions ff, and f, of Eq (2), which are referred 


to as the height factors, can be evaluated by using the Airy 
are 


functions. Thus, it is shown that £1 and f, 
in the form of Eas (31), where Vy and WY are given %Y 
Eqs (32); ¥ 1 is found from Eqs (33), for which Jy 


ig the smaller root of Eq (34); v ani w in Bas (32) 
are the Airy functiors. From Eqs (31), it followe thst By, 
can be expressed by Eq (36). If Ry is evaluated 


approximately by employing Eq (24) and more accurately by 
employing Eq (36), it is found that Eq (24) gives erroneous 
results. This is shown 4n Table 2, where Ry is evaluated 


for two values of Y and two values of Jy In this case, 


it 48 therefore necessary to employ Eqs (31), (32) and (33). 
The attenuation coefficient V is dependent on X, J and y' 
Gara4/7 and on the function p(y) which is dependent on the 
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parameters Jy and J): The function p(y) is charact- 


erised by three parameters which are expressed by Bqs (38), 
(49) and (40). These parameters are ghown in Tables 3a 

and 3b for two -groups of propagation conditions (see 

p 1418). The curves of aa - p(y) for all the cases 

of Tables3 are shown in Figures 2. “The attenuation 
functions for these cases are shown in Figures 3 and 4. The 
curves of Figures 2, 3 and 4 can be used to investigate 

the conditions of actual propagation routes. The conditions 
represented py the first row of Table 3a and the first row 
of Table 36 were chosen for special investigation. The 
results are shown in Figures 10, ll and 12; Curves 1 in 
these figures correspond to the wavelength of 3.33 cm, 
Curves 2 are for the wavelength of 10 cm, Curves % are 

for 30 cm, Curves 4 of Fi e 10 are for the 90 cm wavelength. 
In an earlier work (Ref 35, it wag shown that Eq (23) can 
be written as Eq (45), where m is the number of a given 
root and By ig in the form of the integral given by 


Eq (46). Eq (45) can also be written in the form of Eq (52) 
uardS/7 where G is expressed by Eq (53) and 2, is the root of 
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Eq (54). From Eq (52) and Ea (55), it follows that the 
critical wavelength for the tropospheric waveguide is in 
the form of Eq (58). The term "oritical wavelength" does 
not imply 2 a@iscontinuity in the attenuation coefficient 
of the syste; it is therefore & purely arbitrary term. 
It is of interest to find what factors, apart from M(O) 


: and MCh, ) , determine the magnitude of the critical wava- 
length. It is found that M"(h,) is also one of the 


principal parameters which determines the value of the 
attenuation coefficient. This is borne out py the fact taet 
the factor NK, » which is defined by Eq (67), can oe 


expressed in the form of Eq (70). By employing paraueters 
Dy, MCO)-MCh, ) and M"(h,), it is found that the attenuatica 
coefficients for simple waves are approximately equal for 
widely differing types of propagating conditions, i.e. 
M-profiles. This means that it is necessary to take into 
account also some additional parameters but this problem has 
not yet been solved. One of the most important results of 
Gard6/7 
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the analysis is the fact that long-distance tropospheric 


propagation of the waveguide type is only slightly 


dependent on the wavelength. Thus, even if the propagated 
wavelength is longer by an order than the critical wave, 


‘a long-distance propagation is still possible. The 
caiculations for this work were carried out by the 
mathematical group, consisting of 0O.A. Merkulova, 
V.M. Khapayeva, A.M. Soboleva, L.Ye. Molodtsova, 

Z.G. Repina and A.G. Mayorova. There are 17 figures, 
4 tables and 7 references, 3 of which are English and 
4 Soviet. 
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AUSHOR YVaynshteyn, Le ae S0V/48-22-6-8/ 56 


POL: Computation of the Monoelectron Wave Function and the 
Oacillator Strengths on an Electronic Computer (vVychisleniy : 
odnoelektronnykh volnovykh funktsiy 4 gil ostoillyatorev 

na elektronnoy ache tnoy mashine) 


PEATODICAL: Tavestiya tkademii neuk SSSR, Seriya fizicheskaya, 1958, 
Yol. 22, Ne 6, pp. 671- 672 (USSR) 


ABSTRACT: Computation of the monoelectron function was carried out 
: by programing and solution by meens of the electronic com- 
puter "Strela"; the golution of the following equation “a. 
aimed at: 


ao. ce = A(f+ 0) 2 a2 af Q- -B_. G( bx) 
ad x x x 7 


f(r) = bir @) - the radial function of the optica! electren 
to be sougnt 


card 1/5 5 (x) - effective charge of the residual atom 
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2 
x = / sa =f 
ri@® 3 exper. 
Q) - deformation parameter 
G - exchange operator which is 2 funetioneal of d 


In the presence of equal synergetic peremeters the wave Pune~ 
tion obtained agrees well with the Hartree-Fock (ghartri-?es) 
funetion within range of the principal maximum ond in tne 

case of large radii. 

Nevertheless, computation of oscillator forces shove no effarm 
ment with experimental data for resonance transitions in In 

and T1 in spite of the introduction of the exchangd There - 
fore, there is nothing left but to venture peyond the scope 

of monoelectron approximatione There are 1 figure ang 6 rete 
erences, 4 of which are Soviet. 


aeOCTATION: Fizicheskiy institut im. P- N. Levedeva Akedemii nauk EDK 
(Physics Institute imeni P- 1, Levedev,45 USSR) 
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On the Broadening and Displacement of Spectral Lines in a Highly 
Tonized Plasma (Ob ushirenii i sdvige sp2ktral’nykh liniy v 
vysokoionizovannoy plazme 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 4958, Vol. 22; 
Nr 6, pp. 718-719 (USSR) 


ABSTRACT: The investigation of the breadth and shape of spectral lines does 
not characterize the excitation of atoms with sufficient accuracy, 
and therefore an investigation of the breadth and the displacement 
of the. lines is more advantageous for detemmining the causes of 
these phenomena. The principal cause of the broadening and dis~ 
placement of spectral lines ina highly ionized plasma is its in- 
teraction with charged particles. For lines with quadratic Stark 
effect the impact theory of broadening results in the following 
expressions for the breadth of lines and their displacement: 

ancl ey VI, A = 9,80f/3 oI, 


Card 1/3 where CO}, denotes the constant of the quadratic Stark effect, 
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vy- veloolty, W - the density 
4t follows that the ratio between the preadth and 
is independent and equal to: 


of C).7 and 


case of interaction of a different 
equation by Van der Vaal A 

paper 
radiating atoms and 
the applicability of the aforementioned © 
to the lines wish quadra 
Ar IL, which are excised in 


out by the present 
interaction between 
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of the excited particles. Herefrom 
the displacement 
= 1,46. In the 
kind, 83 €o according to the 
= 2,8. The task to be carried 
was to find a correct explanation of ths 
sharged particles; ie % 
» formula w.zh reapest 
As objeats the lines 
the channel. of the spark discharg?> 


were selected. Measurements of breadths and displacements of lines 


were carried ov% photographically. 
thesa results 


By checking 


Results are given by a tables 


4% waa found thas thoae obtained by ©x- 


periment sontradioted theorgtical results completely. Thin is 2x- 


plained by the 
ment of tne frequency 


R denotes the distance to the exoiting 
the electrons playing ths prinsipa> part in 


in this case because 
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the broadening of the lines form a Weisskopf radius that is too 
small. The field formed by the eleotrons turns out to be so 
strong on this oocasion that the Stark effeot ceases to be 
quadratic and goes over to linearity. There is no reason to De- 
lieve that the field changes slowly and is quasistatic as is 
alleged by a well-known theory. The problem is still being dis- 
cussed, There are 1 table and 3 references, 2 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im, P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev,AS USSR) 


1. Spectroscopy 2. Electron gas--Spectra 3. Perturbation 
theory 
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AUTHORS: Vaynshnteyn, L. A., Dolgov, GS. &. SOV/48-22-37-7/33 
Fecal ee Sn 
TITLE: Measurement and Calculation of the Polarisation of 


Luminescence With Excitation of the Helium Atoms by Means 
of an Electron Impact (Izmereniye i resshet polyarizatsii 
svecheniya vri vozbuzhdenii atomoy geliya elektronnyz 
udarom) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
1958, Vol 22, Nr 11, pp 1294 - 1296 (USSR) 


ABSTRACT: Experimental and theoretical investigations of the 
polarization of luminescence caused by impact are of 
considerable importance for the theory of electronic 
impacts. After publication of the paper (Ref 1) 
no more experimental or theoretical investigations 
have been carried out with respect to this important 
problem. This phenomenon was studied by the authors 
both experimentally and theoretically in connection 
with the excitation of helium atoms. A block scheme 
of the device used for investigating polarization is 

Card 1/4 shown by figure 1. Control tests showed that the 
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of Luminescence With Excitation of the fel ies Atons by Means of an 
Electron Impact 


polarization of luminescence is independent of the 
voltage of the magnetic field within a range of from 0 
to 1000 Gs. Measurements were carriel out at a field 
voltage o1 100 Gs. Figure 2 represents polarization as a 
speed function of inciding electrons for 3 helium lines. 
Polarizetion curves show a non-monotonous dependence 

on the energy of the impinging electrons. In the course 
of the theoretical investigation of results the ex- 
citation of 11S - n'P atom transitions was taken into 
account. The polarization curve determined in this 

case in first Born's approximation is also shown in 
figure 2. It is easy to show that in Born's first 
approximation 


on Keto ° k, 14 »The indices 0 and 1 correspond to 


the initial and final state. Herefrom it follows that 


near the threshold Sank ce and f(v ) are equal to 1. 


thresh. 
By taking the cistortion of an inciding and a diffuse wave 
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by the average atomic field into account the relations 
between s-p and p-s scattering near the threshold are 
hardly modified at all (Ref 3). This depends on the 
small range of action of the exponentially damped atomic 
field. In order to obtain a more correct course of 
polarization near the threshold it is apparently 
necessary to take remote-effect terms in the equations 
for inciding and diffuse Schrédinger (Shredinger) waves 


into account. The system of ecuations (5) was 

calculated with the electronic computer "Strela", At 

present only preliminary results have been obtained. 

For the 1'§ - 3'P transition of the heliun atom 

G2... >: gi was obtained (with k, = 0,2). There are 
-p p-s 1 


2 figures ond 3 references, 2 of which are Soviet. 
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vnshteyn, L. 


On the Critical Remarks ty G. LL. suenzin (20 povodu 
kriticheskikhn zamechaniy G. L. Sucnkina) 
iqok 


Yhurnal tekhnicheskoy 1izisiVol 28, “rc '5, pp Zsay-e532 (USSR) 


This paper refers to the properties ct monochromatic electro- 
magnetic waves propagating in periodic wave guides of intinite 
lengtn. Tais is a comment on the ietter (Her 2} by G. L. 
duchkin, in which he dcubts the correctness of the rormulae (1) 
and (4) and also that of formula (2), whicn is established be- 
yond any doubt. Suchkin also thinks that it 18 not permissible 
to express the periodic structures with the help of formulae 
(4), giving an incomprehensible substantiation of this asser- 
tion. This comment gives a repeated validation of the correct- 
ness of formulae (1) and (2), using & practical example as a 
vehicle of reesoning. Tne suggestion advanced by Guchkin to 
ascribe a specific wave number hy to each component of the 


electric and the magnetic field 18 incompatible with Maxwell's 
equations and without sense from a physical viewpoint. There is 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7" 


"APPROVED FOR RELEASE: 08/31/2001 CE RDESO: 00513R001859120008- 7 


TPIS AES (OS ER PRAT 


On the Critical Remarks by G. L. Suchkin ~OV/57 - 28 10-38/ 46 


1 reference, 1 of wnich is Soviet. 
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Radar Detection of a "Flickering Object" in the Presence of 
Correlated Noise. Part II. Non-coherent Signal Packets 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 7, 


ABSTRACT: 


pp 1071 - 1078 (USSR) 


In the first part of this work (see this journal, 1959, 

Nr 5), the author investigated an optimum radar receiver 
which was used to detect a "flickering object" by 
processing a packet of coherent signals in the presence of 
correlated noise. Here, a similar problem is investigated, 
except that the signal »acket is non-coherent. A packet 
of L non-coherent signals, which appear at the receiver 
after being reflected frow a flickering object, can be 
represented in the form: 


m(t) = Gyex(t)eos (wit - y(t) ~%] c=, ..-, 1) (2), 


where the phases of the high-frequency signals Bee A 


L 
are independent ,since the radiated Signals have unknown 
random phases. The amplitudes Gy are statistically 
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correlated with each other. If the quantity G, is 


normalised in accordance with: 

2 se 

Gy = 2 (3) ’ 
the uni-dimensional amplitude probability distribution 
function is given by Eq (‘t), while the two-dimensional 
distribution is represented by Eq (5). For fixed values 
of G, and Vy » the probability coefficient (the 
author - Ref 1) is given tv: 

rA\ n oF 
(G,, -.., Gs Wy: ee) =e (6) 


where o and BR are expressed by Eq (7); yw represents 
the signal-to-noise ratio over one repetition period. 

The probability coefficient /\ can also be expressed by ~ 
Eq (9), where % is given by Eq (10). For L = 1, 


A is given by E (li), while for L = 2 N is : 
Card2/5 § y *q ’ e to ’ is expressed 
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by Eq (12). For L > 3 , it is difficult to obtain 
explicit expressions for 4\.. For special cases, when 
the fluctuations of the signal are uncorrelated 

(rapid flickering) or fully correlated (slow flickering) , 
the probability coefficient can be expressed by Eqs (16) 
and (17), respectively. An optimum receiver should form 
the probability coefficient ‘\; the determination of the 
presence or absence of the object can be determined on 
the basis of . If the receiver is intended to detect 
a rapidly flickering object, it should form a quantity: 

L 


S => a = 2 (xe + yy) (20) 
Kel 


ieee. produce an optimun intra-poriodic processing of 

the input signal and carry oit a storage process after 

the detection. Eq (20)can alsa be used to evaluate for 

the case of slow flickering. The distribution of the 
Card3/5 quantity S is given by Eq (23) (Nef 1), while the 
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probability of a false alarm is defined by Eq (24). 

For the case of rapid flickering, Ea (23) is applicable, 
while the probability of a correct detection is given by 
Eq (25), where Sy denotes the threshold. For the case 
of slow flickering, the distribution function for S is 
expressed by Eqs (27) or (28). The probability of a 
correct detection for this case is given by Eqs (29) or 
(30). For a packet consisting of two signals (L = 2), 

it is possible to evaluate the probability of a correct 
detection D for any correlation of the flickering 
signals. The probability for S$ is now given by Eq (35) 
or Eq (36). The probability D is expressed by Eq (37). 
The above formulae were employed to construct two sets of 
graphs; these are shown in Figures 1 and 2. Figure l 
represents the detection characteristics for a rapidly 
flickering object. The axis of abscissae represents the 
number of Signals in a packet, while the axis of ordinates 
shows the parameter ( (signal-to-noise ratio for each 


Card4/5 repetition period) and parameter } (signal-to-noise ratio 
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for L repetition periods). The ‘solid! curves of 
Figure 1 were evaluated from Eqs (24) and (25), while 
the 'dashed' curves were calculated by means of the 
approximate formulae (fg 41). Figure 2 shows the 
detection characteristics for a slowly flickering object; 
the accurate curves (solid lines) were calculated on the 
pasis of Eq (30), while the dashed lines were determined. 
by means of Eq (43) (in approximate formula). There 

are 2 figures and 8 references, of which 2 are English, 
and 6 Soviet; 2 of the Soviet references are translated 


from English. 
SUBMITTED: June 9, 1958 
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A Non-S tationary Theory of the Stark Brombeaing of Spectral Lines in 
Plasma (Nestatsionarnays teoriya shtarkovskogo ushireniya spektral'nykh 
liniy v plazme) 


Optika i Spektroskopiya, 1959, Vol 6, Nr 4, pp 440-446 (USSR) 


Collisions of atoms with charged particles (electrons and ions) play 
an important role in broadening of atomic spectral lines in plasma. 
Theory of the effect is at the moment in an unsatisfactory state. The 
main deficiency of the theory lies in its use of the adiabatic 
approximation. The present paper describes a non-sationary quasi- 
classical theory which is free from the deficiencies of the adiabatic 
approximation. It is found that even 4 comparatively simple quasi- 
classical model gives the main characteristics of the mechanism of 
broadening due to fast charged particles. At velocities possessed by; 
plasma electrons the spectral line broadening is due to inelastic 
collisions. The authors found that the width and displacement of lines 
at large electron velocities Cecrease approximately in proportion vi, 
where v is the electron velocity. This means that at high electron 
Velocities the role of ions becomes more important (displacement of 
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lines in a wide range of temperatures is almost entirely due to ions). 
The results obtained are easily generalized to the case when the motion 
1s no longer quasi-classical. The paper is entirely theoretical. 
Acknowledguents are made to S.L. Mandel'shtam and M.A. Mazing for 

their advice. There are 3 figures, 1 table and 11 references, 4 of 
which are Soviet, 2 translations fran English into Russian and 5 Englih. 
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Effactive Cross-Gections of Excitation of He n2P-Lovels by Slow Slectrons 
(Bffektivnyye secheniya vozbuzhdeniya ni p-urovnoy He mod lennyni eloktronar ) 


PERIOVICAL: Optika i spektroskopiya, 1959, Vol 7, Nr l, pp 3-9 (USSR) 


ABSTRACT: 


Values of the effective cross-sections of excitation of atoms by slow 
electrons (up to 100 eV) are required in theoretical calculations 

dealing with gaseous discharges, astrophysical problems etc. Tho 

present paper reports @ numerical calculation (using a "Strela" slectronic 
computer) of the effective cross-sections of excitation of He nlp-levels 

(n = 2, 3, 4) by slow electrons. Although the exchange interactions 

are important in low-energy excitation, these interactions were 

neglected in the present paper since their inclusion would have meant 

a lot mom computational work. The values of the excitation cross-sections 
obtained can be used as the first approximation in further caleulations 
when the exchange interactions are allowed for. the results obtained 
were the numerical solutions of radial differential equations which 
allowed for the strong coupling. The effect of individual partial 

waves with different values of { was studiod and it was found that at 
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energies higher than 1 eV from the threshold, excitation js almost 
entirely due to electrons whose moments &8re b> 1 (this is shown in 
yable 1 and Fig 1). Fig 2 shows the polarization of the emitted 
yadiation as 4 function of the energy of the incident electrons ; 
curve 1 (continuous ) shows the results deduced from the oxacti solution: 
obtaiaed in the present paper, while curve 2 (dashed) was obtained using 
Fig 2 shows that the exact solution of radisl 
; to the same polarization ourve as the 
results deduced fran Born’s approximation. “nis is in contrast to the 
low-energy excitation cxoss-sections yhich cannot te deduced correctly using ‘ 
Born's approximation. Acxnowledguents are made to G-F. Drukarev and 
gL. Mandel'shtam for their advice. There are 2 figures, + tabler and 
8 references, 2 of which are Soviet, 2 trenslations fron English into 


Russian and 4 English. 
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TITLE: suidie Boundary Problems for i ilotiow Cylinder of Finite Length 
PERIODICAL: ournal tekbnicheskoy riziki, 1999, Vol 29, Nr 10, pp 1177- 
Liye (UGK) 
ABSTRACT: The pape considers the clectroetatic potential of an ordinary 


jJayer of charges distributed af a certuln surface density over 

a hollow cylinder of finite length. Such a cylinder may be 4 

piece of a round tubing. The purpose of the study is to develop 

a genera] method of solution of integral equations for electrostatic 
problems giving the relationship between the surface density and 

its potential in conducting csiinders of finite length. Such 
problems frequently occur in mathematical physics, there being 

no general method for their solution. When the length of hollow 
cylinders is sufficiently big the problem is practically equiv- 
alent to a case of solid cylindrical conductors. The paper is of 

j a highly mathematical nature. A hollow cylinder is represented in 
, Card 1/3 cylindrical coordinates, &nu & Laplacian equation for the potential 
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V,; of an ordinary layer of surface charge of density 5S is 
yeitven: It is stated that this equation may be reduced to 

an infinite number of linear equations, if the known function 
V, (2) may be resolved within -L<2zx<L (L being one half of 
the length of the cylinder) range into a series of any system 
of functions. The equation may also be applied to sufficiently 
short cylinders (narrow rings) when L/a~ 1, where a represents 
the radius of the cylinder. Each of the infinite number of 
linear cquations is the summation of Ang Uq products, where 


cymes ecm tee 


eerie Ae ar 


Ug are unke ovo coesPiclents and Aj,y represents the syscter. 
covfvici-nt.. For very long cylinders the system coefficients 
Ae 86s -iarticy of L/a. Two methods are discussed for 
the ab oo. lee dt may » coefficients. The first method ape 
plics to cot.Lively short cylinders where OcL/all. Here the 
A feos te represented a5 a summation of a conversant 
betdes e. evamee fuarbions, and at values L/a-” Lan expiivit 
Goimea oa oo? bhuge coerficients may be had by using the teri ice 
5 ss . Meta, Th .ceond method discusses cases where L/a oo}. iis. 
; WMetidats. orauscformition [Ref hj, Bessel and Gamma tunes jos 
, Card 2/3 Rev ib ol Meyer functions [Ref 2), Ao. is represent. oi 
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matrix form the solution of which results in a fourth-ordes 
linear differential equation which can be applied fo cases wines 
L/a > 1 as well as to those where L/a sel... The shape of sit: 
fourth-order equation is suitable for the Solution on high- 
Speed computing machines of electrostatic problems of the Ly p 
; discussed. There are 6 references, 1 Soviet, 3 U.S., 1 Swedish, 
é 1 non-Soviet, 
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AUTHORS : Kapitsa, P. L., Fok, V. A. YSN EE]YN , Lr aebinganeneen 


TITLE: Symmetrical Electrical Oscillations of an Ideally Conducting Hollow 
Cylinder of Finite Length 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1188-1205 
(USSR) 


ABSTRACT: The subject matter of the paper is the problem of electromagnetic 
oscillations of an ideally conducting cylinder. It is a problem 
with which radio engineering is concerned when antennas vibrators 
are designed. This study, however, is limited to the case when 
current density on the surface of the cylinder is uniform and has 
a longitudinal component only, put it applies to very thin as well 
as to larger-size solid conductors. Oscillations that take place 
in such cases are called symmetrical electrical oscillations. The 
study is of a highly mathematical nature. Basically, it operates 
with two functions: potential ¥, which is known, and current density 
U, which is unknown. The reasoning starts with an integral equa- 

Card 1/4 tion of the potential written within boundary conditions of the 
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surface of the cylinder so as to satisfy the Sommerfeld radiation 

Principle. After the application of Bessel, Macdonald, and Hankel 

functions to the solution of this equation, and using the Neumann 

multiplier and Legendre polynomial, a relationship in the form 

of an integral equation is obtained between the V and the U functions. 

This latter equation is then transformed into an infinite system of 

linear equations relating V and U. In order to accomplish this an 
approximate expression is developed for the potential function V 

resolved jin a Fourier series, The approximate expression is good 

for conditions when a/L << 1 and ka®/2L <1, where L is one 2 
half of the cylinder length, a is its radius, and k = ett IAA 

being the wavelength. The current density function U may also 

be resolved in a Fourter Serles for any even or odd function. 

It is stated that when the function V is neither even nor odd 

it may always be represented as a sum of the even and odd functions, . 
for each of which a corresponding U function, even and odd, must 

be found. The sum of the latter will give the sought-for current 

on the surface of the cylinder. The coeffictents of the members of 

these equations, resolved in sertles, form infinite matrices, These 

are resolved into the sum of the diagonal matrix and the general 
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Conducting Hollow Cylinder of Finite Length 80V/57-29-10-2/18 


latter the density of the electric charge on the surface of 4 
hollow cylinder was represented by a series each member of 

which showed absence of a requirement for a charge at the ends 

of the cylinder, while in the presently proposed method the poor 
convergence of the series signifies that charges are being concen- 
trated at the cylinder ends. The ends of the cylinder have effect 
only in case of short cylinders (L/a ‘7 1). When long cylinders 
are being considered (L/as™1), the proposed method may well be 
used, For large values of kL this method is cumbersome. In such 


a case, if the antenna vibrator is thin (kal), the method given 
in Ref 6 is the more preferable. The method discussed in this 

paper is suitable for the solution on high-speed computing machines 
of the type of problems discussed. There are 6 references, 4 Soviet, 
1 U.S., 1 Swedish, 


ASSOCIATION: Institute for Physical Problems, Academy of Sciences, USSR, Moscow 
(Institut fizicheskikh problem, AN SSSR) 
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ich pomekh (Signal Separation 


vydeleniye signalov na fone sluchayny 

Against 2 Background of Random Interference ) Moscow, 12d-vo 

WSovetskoye radio,” 1960. 446 p. Errata slip inserted. No. of 
copies printed not given. 


Ed.: ND. Tvanushko; Tech. Ed.: A.A. Sveshnikov. 
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filters, filters which separate useful processes from interfering 
ones, 18 presented in the introduction, Major attention is paid 
to radar problems. The book also describes some new experiments 
carried out by the authors. Parts I and III and Ch. VII of Part 
II were written by L.A. Vaynshteyn. V.D. Zubakov wrote the rest 
of Part II except Ch... VIII, which was written jointly by 
both authors, The authors thank Yu.B. Kobzarev. There are 48 
references: 29 Soviet (8 of which are translations), 18 English, 
and 1 German, . 


TABLE OF CONTENTS: 
Foreword 3 
PART I. STATISTICAL THEORY OF OPTIMAL LINEAR FILTERS 


Ch. I. Basic Concepts of Random Processes Filtration Theory_ \ 7 
1. Stating the problem. : 7 
2. Integral equation of optimal linear filter 14 
3. Correlation functions and spectrum intensities 
4, Frequency response curves of linear filters and their 
corresponding operators 24 
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Aluminium and Galliym Atoms 


PERIODICAL: Optika i spektroskopiya: 1960, Vol 8, Nr 2. 
pp 149 - 151 (USSR) ; 


ABSTRACT: The photo-ionization cross-section of an atom is given 


by? 

22 fe 
ata Oe Ete ¥ te, % 
Z oo wv Qs at A Bye Poy EA (4) 
34137 ee ea ci Bae asa Tg 
fel ‘#1 (0 
: : . . H 

where a, is the Bohr radius; Ej, + Bi! and Pie) 


are, respectively, the energy. statistical weight and the 
radial function of an optical electron in the initial stat 
of the atom; the radial function of the final state 

Poy) , is normalized to b(e - €') « The enersy ig His 


v 
cardl/5 in Rydberg units and the other quantities are given in A 


APPROVED : 
FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7" 


"APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001859120008-7 


Beside 


i 


i 
68880 


$/051/60/008/02/001/056 
E20L/E 293 of Aluminium and 
lation of the Photo-ionization cron eee ee ions 
Calculatio 
, ee nly on the 
lic i i The multiplier Q),) depends only 
cere c F - ©. the case of a single 
bital and spin quantum numbers; in a ee Gi 
Ei eteou outside a filled shell Qrey = 


, . s spectrum : 

i unction of cont inuou " esSior 
ed ay dae atari Seaton's “quantum defect" expre 
pP.(r the au 


2 i age 5 
(Refs 2,3) for the case €& “* 


= s AT as - V si v 4 €& (2) 
‘ i xr) in ae) ( YM, ee 

Pp (r) : A(e,i)iu + (r)co 3 (e) ( 

el ey > & \ 


ind p 3 2 ‘ 
atte, = GH (2 - G38) 


v 


=O 


Qrri 


wher e u (x ) a V4 I ar y ind Pp nd t 
solutions of th iS) ) q t with a coulomb field 
| 


a 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001859120008-7" 


ot PRP RES SPA BS SEN eS 


"APPROVED FOR RELEASE: 08/31/2001 STE RESO: 00513R001859120008-7 


68880 


$/051/.60/008/02/01/056 
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Gallium Atoms 


to optical electron states with positive energies. 
For states with negative energies Eat + We have 


1 
x 


Pat = ™ 7 ™ali Mal = 


The functions u.y (rd and vq fF) were expanded as 


Series of Bessel‘s functions of the first and second 
type (Eqs 4-6), The calculated values of apy (4) and 


v pm) are tabulated for |= 2 amd for e« from 


0 to 0.1 (Tables 1, 2). Using Tables 1 and 2 and the 
published values of the self-consistent field functions fcr 
the ground state (Refs 4,5), the photo-ionization cross- 
sections of Al and Ga tome were calculated. For both 
Card3/5 atoms ' = 1 for the ground state. Trial calculations a 
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Gallium Atoms 


showed that, of the two possible values 4 = U + a tae 
only = 2 contributes appreciably to the cross-— 
section. The cross-sections obtained in this way 


are plotted as functions of the energy 
Lectrom removed (in Rydberg units) ina 
figure. & In the case of Al the cross-section 


decreases almost linearly with the energy 
2 


(eo = 50 x 10718 eine at e = O and o 2 kx 10728 
at e€ = O«l2 Rydberg units). In the case of Ga the 


cross-section falls more rapidly with energy (from 


go = 6x 107 eae at € = 0) reaching zero at 

e = 0.08 Rydberg units; then the cross-section, gf GB 
rises With the energy, reaching ¢* 0.6 x 10 cm 

« = Ool2 Rydberg units. This shows that, in spite of the 

similarity of the external shells of Al an the 

energy dependences of the photo-ionization cross-sect toni / 
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Calculation of the Photo-ionization 20162302. ons of Aluminium and 
Gallium Atoms 


of these two atoms differ very considerably. 
Unfortunately, the calculated values could not be compared 
with the experimental ones because no empirical values 

: are yet available for these atoms. Acknowledgment is 
made to L.M. Biberman for his advice. There are 
1 figure, 2 tables and >? references, 3 of which are 
English, 1 a translation from English into Russian and 
1 German. a 
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